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KDV�DQ�DUHD�RI�������������VTXDUH�PLOHV�DQG�DQ�DYHUDJH�GHSWK�RI����
PLOHV��'XH�WR�WKLV�YDVW�VL]H��RQO\�D�IHZ�SHUFHQW�WKH�VHD�IORRU�KDV�EHHQ
PDSSHG�E\�VKLSV��0DSV�RI�WKH�VHD�IORRU�DUH�FUHDWHG�E\�FRPELQLQJ
VRXQGLQJV�IURP�VKLSV��VRQDU�VFDQV�IURP�VKLSV��DQG�JUDYLW\�DQRPDOLHV�LQ
WKH�VHD�VXUIDFH�GHWHFWHG�E\�VDWHOOLWHV�

7KLV�GDWDVHW�JUDGXDOO\�UHYHDOV�WKH�VHD�IORRU�DV�WKH�RFHDQ�LV��GUDLQHG���7KH
VFDOH�LQ�WKH�GDWDVHW�VKRZV�WKH�GLVWDQFH�EHORZ�VHD�OHYHO�LQ�PHWHUV�DQG
PLOHV��$V�VHOHFWHG�IHDWXUHV�DUH�UHYHDOHG��D�ODEHO�DSSHDUV��)RU�WKLV
DQLPDWLRQ��WKH�ODEHOHG�DUHDV�LQFOXGH�0DULDQD�7UHQFK��7RQJD�7UHQFK�
3XHUWR�5LFR�7UHQFK��+DZDLLDQ�,VODQGV��*UDQG�%DQNV��0LG�$WODQWLF�5LGJH
DQG�1LQHW\�(DVW�5LGJH��7KH�GHHSHVW�DUHD�LQ�WKH�RFHDQ�LV�WKH�0DULDQD
7UHQFK��ZKLFK�LV������PLOHV���������PHWHUV��GHHS��7KH�ORQJHVW�PRXQWDLQ
UDQJH�LQ�WKH�ZRUOG�LV�WKH�0LG�$WODQWLF�5LGJH��ZKLFK�UXQV�WKURXJK�WKH
PLGGOH�RI�WKH�$WODQWLF�2FHDQ��7KHUH�DUH�WZR�YHUVLRQV�RQ�WKLV�GDWDVHW�WKDW

DUH�IXOO\�ODEHOHG�ZLWK�D�FRORUL]HG�VHDIORRU�EDVHG�RQ�EDWK\PHWU\��RQH�ZLWK�WKH�ODQG�VKDGHG�LQ�WUXH�FRORU�DQG�RQH�ZLWK�WKH�ODQG
VKDGHG�EDVHG�RQ�HOHYDWLRQ��$�WKLUG�YHUVLRQ�RI�WKLV�GDWDVHW�LV�DYDLODEOH�ZLWK�QR�ODEHOV�DQG�WKH�ODQG�VKDGHG�LQ�WUXH�FRORU�ZLWK�WKH
RFHDQV�VKDGHG�JUD\�
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(7232���(DUWK�&RORU

(QKDQFHG

(7232���(DUWK�2QH

6KDGHG

'HVFULSWLRQ

0DQ\�GDWDVHWV�KDYH�EHHQ�FUHDWHG�E\�XWLOL]LQJ�WKH�(7232��GDWDVHW��ZKLFK
ZDV�JHQHUDWHG�IURP�GLJLWDO�GDWD�EDVHV�RI�VHDIORRU�DQG�ODQG�HOHYDWLRQV�RQ
D���PLQXWH�ODWLWXGH�ORQJLWXGH�JULG����PLQXWH�RI�ODWLWXGH� ���QDXWLFDO�PLOH��RU
�����VWDWXWH�PLOH���7KH�(7232��LV�D�FRPELQDWLRQ�RI�VDWHOOLWH�DOWLPHWU\
REVHUYDWLRQV��VKLSERDUG�HFKR�VRXQGLQJ�PHDVXUHPHQWV��GDWD�IURP�WKH
'LJLWDO�%DWK\PHWULF�'DWD�%DVH�9DULDEOH�5HVROXWLRQ�DQG�GDWD�IURP�WKH
*/2%(�SURMHFW�ZKLFK�KDV�D�JOREDO�GLJLWDO�HOHYDWLRQ�PRGHO��7KH
WRSRJUDSK\�DQG�EDWK\PHWU\�VLGH�RI�WKH�+RW�7RSR�GDWDVHW�ZDV�FUHDWHG�ZLWK
WKLV�GLJLWDO�GDWD�EDVH��DV�ZHOO�DV�WKH�GDWDVHWV�(DUWK/LWH&RORU��(DUWK2QH�
DQG�(DUWK�/DQG�%DWK\PHWU\��(DUWK2QH�DQG�(DUWK�/DQG�%DWK\PHWU\�DUH
VKDGHG�LQ�UHODWLYHO\�WUXH�FRORU��ZKLOH�+RW�7RSR�DQG�(DUWK/LWH&RORU�XVH
JUHHQ��\HOORZ��RUDQJH��UHG�DQG�ZKLWH�WR�GHQRWH�LQFUHDVLQJ�HOHYDWLRQ�RI�WKH
ODQG�

$OO�RI�WKHVH�GDWDVHWV�VKRZ�WKH�LQWULFDWH�WRSRJUDSK\�DQG�EDWK\PHWU\�RI�WKH
(DUWK��7KH�+LPDOD\DV�LQ�$VLD��ZKLFK�DUH�KRPH�WR�0RXQW�(YHUHVW��WKH�WDOOHVW
SRLQW�RQ�(DUWK�DW��������IHHW��DUH�FOHDUO\�YLVLEOH��2WKHU�VLJQLILFDQW�PRXQWDLQ

UDQJHV�WKDW�DUH�HDVLO\�GHWHFWHG�DUH�WKH�$QGHV�LQ�6RXWK�$PHULFD��WKH�5RFN\�0RXQWDLQV�LQ�1RUWK�$PHULFD��DQG�WKH�$OSV�LQ�(XURSH�
7KH�ORQJHVW�PRXQWDLQ�UDQJH�LQ�WKH�ZRUOG��WKH�JOREDO�PLG�RFHDQLF�ULGJH�V\VWHP��FDQ�EH�IRXQG�RQ�WKH�RFHDQ�IORRUV�DQG�UXQV�IRU
DSSUR[LPDWHO\��������PLOHV��$OO�RI�WKH�PLG�RFHDQ�ULGJHV�RI�WKH�ZRUOG�FDQ�EH�UHJDUGHG�DV�D�FRQWLQXRXV�RFHDQLF�ULGJH�V\VWHP��7KH
0LG�$WODQWLF�5LGJH��ZKLFK�FXWV�WKURXJK�WKH�$WODQWLF�2FHDQ��KDV�SHDNV�WKDW�EUHDN�WKH�ZDWHUV�VXUIDFH�WR�IRUP�LVODQGV��7KH�ULGJH
MRLQV�WKH�,QGLDQ�5LGJH�ZKLFK�LV�WR�WKH�HDVW�RI�$IULFD��$OO�RI�WKHVH�ULGJHV�DUH�WKH�UHVXOW�RI�SODWH�WHFWRQLFV��7KH�SODWHV�LQ�WKH�$WODQWLF
2FHDQ�DUH�VORZO\�GULIWLQJ�DSDUW�FDXVLQJ�WKH�$WODQWLF�2FHDQ�WR�ZLGHQ�DW�D�UDWH�RI��������FP�SHU�\HDU��2WKHU�QRWDEOH�IHDWXUHV�RQ�WKH
VHDIORRU�DUH�WKH�LPSUHVVLYH�WUHQFKHV�WKDW�KDYH�IRUPHG�ZKHUH�RQH�WHFWRQLF�SODWH�GLYHV�EHQHDWK�DQRWKHU��7KH�0DULDQDV�7UHQFK
EHWZHHQ�-DSDQ�DQG�$XVWUDOLD�LV�WKH�GHHSHVW�VSRW�LQ�WKH�ZRUOG¶V�RFHDQV�ZLWK�D�GHSWK�RI��������IHHW��7KH�GHHSHVW�SDUW�RI�WKH
$WODQWLF�2FHDQ�LV�LQ�WKH�3XHUWR�5LFR�7UHQFK��RII�WKH�FRDVW�RI�3XHUWR�5LFR��,W�KDV�UHFRUGHG�GHSWKV�RI��������IHHW�
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-DSDQ�(DUWKTXDNH

'HVFULSWLRQ

2Q�0DUFK����������DW������ORFDO�WLPH��D�����PDJQLWXGH�HDUWKTXDNH
RFFXUUHG����PLOHV������NP��RII�WKH�HDVW�FRDVW�RI�6HQGDL��-DSDQ��WULJJHULQJ
D�PDVVLYH�WVXQDPL��,W�LV�HVWLPDWHG�WKDW�WKH�LQLWLDO�WVXQDPL�ZDYH�WRRN����WR
���PLQXWHV�WR�PDNH�LWV�ILUVW�ODQGIDOO��)RUHFDVWHG�ZDYH�KHLJKWV�ZHUH�XS�WR
���IW�����P��DQG�WKHUH�ZHUH�PDQ\�UHSRUWV�RI�WVXQDPL�ZDYHV�WKUHH�VWRULHV
KLJK�LQ�SDUWV�RI�-DSDQ��$FURVV�WKH�3DFLILF�2FHDQ��PDQ\�FRXQWULHV�LVVXHG
HYDFXDWLRQV�DORQJ�WKH�FRDVWV�EHFDXVH�RI�WKH�SUHGLFWHG�WVXQDPL�ZDYHV�

7KHUH�DUH�VHYHUDO�GDWDVHWV�UHODWHG�WR�WKLV�HYHQW��7KH�ILUVW�LV�D�PRGHO�UXQ�RI
SUHGLFWHG�WVXQDPL�ZDYH�KHLJKWV�IURP�WKH�&HQWHU�IRU�7VXQDPL�5HVHDUFK�DW
WKH�12$$�3DFLILF�0DULQH�(QYLURQPHQWDO�/DERUDWRU\��,W�VKRZV�WKH�SUHGLFWHG
ZDYH�KHLJKWV�RI�WKH�WVXQDPL�DV�LW�WUDYHOV�DFURVV�WKH�3DFLILF�EDVLQ��7KH
ODUJHVW�ZDYH�KHLJKWV�DUH�QHDU�WKH�HDUWKTXDNH�HSLFHQWHU��RII�-DSDQ��7KH
ZDYH�GHFUHDVHV�LQ�KHLJKW�DV�LW�WUDYHOV�DFURVV�WKH�GHHS�3DFLILF�EXW�JURZV
WDOOHU�DV�LW�HQFRXQWHUV�VKDOORZ�ZDWHUV�QHDU�FRDVWDO�DUHDV��,Q�JHQHUDO��WKH
HQHUJ\�RI�WKH�ZDYH�GHFUHDVHV�ZLWK�GLVWDQFH��FDXVLQJ�WKH�PD[LPXP�KHLJKW
RI�WKH�ZDYHV�DW�WKH�FRDVWV�WR�GHFUHDVH��7KLV�H[SODLQV�ZK\�FRDVWDO�+DZDLL

GRHV�QRW�VHH�WKH�KHLJKWV�WKDW�ZHUH�HQFRXQWHUHG�LQ�FRDVWDO�-DSDQ��2XW�LQ�WKH�RSHQ�RFHDQ��DUHDV�RI�ORZ�ZDYH�KHLJKW�FRUUHVSRQG
WR�GHHSHU�DUHDV�LQ�WKH�RFHDQ�

7R�VKRZ�WKH�HDUWKTXDNH�DFWLYLW\��D�VQDSVKRW�RI�WKH�5HDO�7LPH�(DUWKTXDNH�GDWDVHW�KDV�EHHQ�DUFKLYHG��7KLV�ORRS��ZKLFK�LV
FRPSRVHG�RI�KRXUO\�LPDJHV��VWDUWV�RQ�)HEUXDU\����������DQG�UXQV�WKURXJK�0DUFK�����������,QFUHDVHG�DFWLYLW\�QHDU�-DSDQ�FDQ�EH
VHHQ�LQ�WKH�GD\V�EHIRUH�0DUFK�����$IWHU�WKH�HYHQW��KXQGUHGV�RI�SRZHUIXO�DIWHUVKRFNV��RFFXUUHG�IRU�GD\V��2YHU�WKLUW\�RI�WKH
DIWHUVKRFNV�KDG�D�PDJQLWXGH�RI�JUHDWHU�WKDQ����,Q�DGGLWLRQ��D�WKLUG�GDWDVHW�KDV�EHHQ�FUHDWHG�E\�PHUJLQJ�WKH�HDUWKTXDNH�DFWLYLW\
ZLWK�WKH�SUHGLFWHG�WVXQDPL�ZDYH�KHLJKWV�
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��6HD�VXUIDFH�WHPSHUDWXUH�SOD\V�D�YLWDO�UROH�LQ�WKH�EHKDYLRU�RI�WKH�(DUWK
V

FOLPDWH�DQG�ZHDWKHU��,W�LV�ERWK�D�FDXVDO�IDFWRU�DQG�D�UHVXOWLQJ�HIIHFW�RI

FRPSOH[�LQWHUDFWLRQV�RI�QDWXUDO�IRUFHV�RQ�(DUWK��1$6$�QRW�RQO\�PHDVXUHV

VHD�VXUIDFH�WHPSHUDWXUH�IURP�VSDFH�XVLQJ�SRZHUIXO�VFLHQWLILF�LQVWUXPHQWV�

EXW�LW�DOVR�VWXGLHV�WHPSHUDWXUH�SURFHVVHV�LQ�DGYDQFHG�FRPSXWHU�PRGHOV��

�*UHWFKHQ�&RRN�$QGHUVRQ��*RGGDUG�6SDFH�)OLJKW�&HQWHU

:KLOH�WKH�FROGHVW�DUHDV�UHPDLQ�DW�WKH�SROHV�DQG�WKH�ZDUPHVW�DUHD�UHPDLQV

DW�WKH�(TXDWRU��PDQ\�RI�WKH�VHDVRQDO�YDULDWLRQV�OLQNHG�WR�WKH�RFHDQ�DUH

YLVLEOH�LQ�WKLV�GDWDVHW�JHQHUDWHG�E\�D�1$6$�FRPSXWHU�PRGHO��7KH�ZDUPHVW

ZDWHU��ZKLFK�LV�VKDGHG�UHG��FDQ�EH�VHHQ�H[SDQGLQJ�IURP�WKH�HTXDWRU

GXULQJ�WKH�VXPPHU��7KH�(DVW�&RDVW�RI�WKH�8�6��ZDUPV�VWHDGLO\�GXULQJ�WKH

VXPPHU�PRQWKV�DQG�WKHQ�FRROV�LQ�WKH�IDOO�DQG�ZLQWHU��2FHDQ�FXUUHQWV�DUH

DOVR�YLVLEOH��VXFK�DV�WKH�*XOI�6WUHDP��ZKLFK�WUDQVSRUWV�ZDUP�*XOI�RI

0H[LFR�ZDWHU�XS�WKH�(DVW�&RDVW��$ORQJ�WKH�HGJHV�RI�PDQ\�RI�WKH�FXUUHQWV�

RFHDQ�HGGLHV��VPDOO�ZKLUOSRROV��FDQ�EH�VHHQ�PL[LQJ�DQG�GLVSHUVLQJ�WKH

WHPSHUDWXUH�JUDGLHQWV��2FHDQ�HGGLHV�DOVR�DSSHDU�DORQJ�FRDVWV��ZKHUH

ODQG�LV�DQ�REVWDFOH�LQ�WKH�SDWK�RI�WKH�ZDWHU�
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2FHDQ�&LUFXODWLRQ

'HVFULSWLRQ

7KH�RFHDQ�LV�QRW�D�VWLOO�ERG\�RI�ZDWHU��7KHUH�LV�FRQVWDQW�PRWLRQ�LQ�WKH

RFHDQ�LQ�WKH�IRUP�RI�D�JOREDO�RFHDQ�FRQYH\RU�EHOW�GXH�WR�WKHUPRKDOLQH

FXUUHQWV��7KHVH�FXUUHQWV�DUH�GHQVLW\�GULYHQ��ZKLFK�DUH�DIIHFWHG�E\�ERWK

WHPSHUDWXUH�DQG�VDOLQLW\��&ROG��VDOW\�ZDWHU�LV�GHQVH�DQG�VLQNV�WR�WKH

ERWWRP�RI�WKH�RFHDQ�ZKLOH�ZDUP�ZDWHU�LV�OHVV�GHQVH�DQG�ULVHV�WR�WKH

VXUIDFH��7KH��VWDUW��RI�WKH�RFHDQ�FRQYH\RU�EHOW�LV�LQ�WKH�1RUZHJLDQ�6HD�

:DUP�ZDWHU�LV�WUDQVSRUWHG�WR�WKH�1RUZHJLDQ�6HD�E\�WKH�*XOI�6WUHDP��7KH

ZDUP�ZDWHU�SURYLGHV�KHDW�IRU�WKH�DWPRVSKHUH�LQ�WKH�QRUWKHUQ�ODWLWXGHV�WKDW

JHWV�SDUWLFXODUO\�FROG�GXULQJ�WKH�ZLQWHU��7KLV�ORVV�RI�KHDW�WR�WKH�DWPRVSKHUH

PDNHV�WKH�ZDWHU�FRROHU�DQG�GHQVHU��FDXVLQJ�LW�WR�VLQN�WR�WKH�ERWWRP�RI�WKH

RFHDQ��$V�PRUH�ZDUP�ZDWHU�LV�WUDQVSRUWHG�QRUWK��WKH�FRROHU�ZDWHU�VLQNV

DQG�PRYHV�VRXWK�WR�PDNH�URRP�IRU�WKH�LQFRPLQJ�ZDUP�ZDWHU��7KLV�FROG

ERWWRP�ZDWHU�IORZV�VRXWK�RI�WKH�HTXDWRU�DOO�WKH�ZD\�GRZQ�WR�$QWDUFWLFD�

(YHQWXDOO\��WKH�FROG�ERWWRP�ZDWHUV�DUH�DEOH�WR�ZDUP�DQG�ULVH�WR�WKH

VXUIDFH��FRQWLQXLQJ�WKH�FRQYH\RU�EHOW�WKDW�HQFLUFOHV�WKH�JOREDO��,W�WDNHV

ZDWHU�DOPRVW������\HDUV�WR�PRYH�WKURXJK�WKH�ZKROH�FRQYH\RU�EHOW�

7KHUH�DUH�WZR�GDWDVHWV�WKDW�LOOXVWUDWH�WKH�RFHDQ�FLUFXODWLRQ��7KH�ILUVW�GDWDVHW�LV�DQ�DQLPDWLRQ�WKDW�VKRZV�WKH�PRYHPHQW�RI�WKH

RFHDQ�FRQYH\RU�EHOW�DQG�WKH�VHFRQG�GDWDVHW�LV�D�VWLOO�LPDJH�WKDW�KDV�WKH�PDMRU�RFHDQ�FXUUHQWV�ODEHOHG��,Q�ERWK�GDWDVHWV��VXUIDFH

ZDWHUV�DUH�WKH�UHG�OLQHV�DQG�FROG��ERWWRP�ZDWHUV�DUH�WKH�EOXH�OLQHV��&KDQJHV�LQ�RFHDQ�FLUFXODWLRQ�FRXOG�KDYH�GUDVWLF�LPSDFWV�RQ

WKH�FOLPDWH��7KH�WUDQVSRUW�RI�KHDW�DVVRFLDWHG�ZLWK�WKH�RFHDQ�FRQYH\RU�EHOW�SDUWLDOO\�PRGHUDWHV�WKH�FROG�WHPSHUDWXUHV�LQ�WKH�1RUWK�

$V�WKH�SROHV�ZDUP�GXH�WR�FOLPDWH�FKDQJH��PHOW�ZDWHU�IURP�LFH�DQG�JODFLHUV�HQWHUV�WKH�RFHDQ��7KLV�IUHVK�PHOW�ZDWHU�KDV�WKH

SRWHQWLDO�WR�VORZ�RU�HYHQ�VKXW�RII�WKH�RFHDQ�FLUFXODWLRQ��ZKLFK�LV�GHSHQGHQW�RQ�WHPSHUDWXUH�DQG�VDOLQLW\��7KH�GHQVLW\�RI�WKH�IUHVK

PHOW�ZDWHU�LV�OHVV�WKDQ�WKDW�RI�VDOW\�RFHDQ�ZDWHU��7KLV�FDXVHV�WKH�IUHVK�PHOW�ZDWHU�WR�IRUP�D�OD\HU�RQ�WKH�VXUIDFH�WKDW�FDQ�EORFN�WKH

ZDUP��VDOW\�RFHDQ�ZDWHU�IURP�WUDQVSRUWLQJ�KHDW�WR�WKH�DWPRVSKHUH��7KH�HIIHFW�ZRXOG�EH�D�FRROLQJ�RI�WKH�KLJKHU�ODWLWXGHV��,I�WKH

ZDUP�ZDWHU�LV�QRW�DEOH�WR�JLYH�RII�KHDW��LW�FDQ�QRW�FRRO�DQG�VLQN�WR�WKH�ERWWRP�RI�WKH�RFHDQ��7KLV�ZRXOG�GLVWXUE�WKH�FLUFXODWLRQ�RI�WKH

HQWLUH�RFHDQ�FRQYH\RU�EHOW�DQG�KDYH�D�QRWLFHDEOH�LPSDFW�RQ�WKH�FOLPDWH�LQ�WKH�QRUWKHUQ�ODWLWXGHV�

1RWDEOH�)HDWXUHV

&ROG�ERWWRP�FXUUHQWV�DUH�EOXH��ZDUP�VXUIDFH�FXUUHQWV�DUH�UHG

7UDQVSRUW�WKURXJK�WKH�ZKROH�FRQYH\RU�EHOW�FDQ�WDNH�XS�WR������\HDUV

&XUUHQWV�DUH�ODEHOHG�LQ�WKH�2FHDQ�&LUFXODWLRQ�GDWDVHW

5HODWHG�'DWDVHWV

'HWDLOV

&DWHJRU\

2FHDQ

$XGLR

1R

'DWDVHW�6RXUFH

1$6$�*RGGDUG�6SDFH�)OLJKW

&HQWHU

'DWDVHW�'HYHORSHU

1$6$�*RGGDUG�6SDFH�)OLJKW

&HQWHU

9LVXDOL]DWLRQ�'HYHORSHU

1$6$�*RGGDUG�6SDFH�)OLJKW

&HQWHU

&RQWDFW

1$6$�*RGGDUG�6SDFH�)OLJKW

&HQWHU

'LUHFWRU\

)73�/LQN

.H\ZRUGV

2FHDQ��FRQYH\RU�EHOW��FXUUHQWV�

FOLPDWH�FKDQJH

2FHDQ�&RQYH\RU�%HOWV�$QLPDWLRQ
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0HGLD�3UHYLHZ

1$6$�6HD�6XUIDFH
7HPSHUDWXUHV�

'HVFULSWLRQ

7KH�ZDWHU�LQ�WKH�RFHDQ�LV�FRQVWDQWO\�PRYLQJ��2FHDQ�FXUUHQWV�DUH�W\SLFDOO\

GULYHQ�E\�VXUIDFH�ZLQG�DQG�FDQ�KDYH�D�KXJH�LPSDFW�RQ�FOLPDWH��1RUWKZHVW

(XURSH�LV�PRGHUDWHO\�WHPSHUDWH�FRQVLGHULQJ�LWV�ODWLWXGH�EHFDXVH�WKH�*XOI

6WUHDP�RII�RI�WKH�HDVWHUQ�FRDVW�RI�WKH�8QLWHG�6WDWHV�WUDQVSRUWV�ZDUP�ZDWHU

QRUWK�WR�WKRVH�DUHDV��,Q�IDFW��WKH�$WODQWLF�2FHDQ�DORQJ�WKH�8�6��FRDVW�LV

PXFK�ZDUPHU�WKDQ�WKH�3DFLILF�2FHDQ�DORQJ�WKH�8�6��FRDVW�EHFDXVH�RI�WKH

ZDUP�ZDWHU�WUDQVSRUWHG�LQ�WKH�*XOI�6WUHDP��,Q�WKLV�YLVXDOL]DWLRQ��D�PRGHO

FUHDWHG�E\�1$6$��WKH�FRORU�YDULDWLRQV�GHQRWH�VSHHG��7KH�OLJKWHU�JUHHQ

DUHDV�DUH�PRYLQJ�IDVWHU�WKDQ�WKH�EOXH�DUHDV�

$ORQJ�PRVW�RI�WKH�FRDVWV��ZKHUH�WKH�ZDWHU�IDFHV�DQ�REVWDFOH��WKH�ZDWHU¶V

YHORFLW\�LQFUHDVHV�DQG�HGGLHV�IRUP��(GGLHV��VPDOO�ZKLUOSRROV��DUH�PRVW

UHDGLO\�VHHQ�LQ�VWUHDPV��ZKHUH�WKH\�IRUP�EHKLQG�URFNV�DV�WKH�ZDWHU�IORZV

DURXQG�WKHP��7KH�HGGLHV�LQ�WKH�RFHDQ�IROORZ�WKH�VDPH�SULQLFLSOH��EXW�DUH

VR�ODUJH�WKDW�WKH\�DUH�KDUG�WR�GHWHFW��(GGLHV�FDQ�DOVR�VSLQ�RII�DW�WKH�HGJHV

RI�FXUUHQWV�DV�WKH\�WUDYHO�WKURXJK�WKH�RFHDQV��$Q�DOPRVW�FRQVWDQW�VWULQJ�RI

HGGLHV�LV�YLVLEOH�RII�RI�WKH�QRUWKHUQ�FRDVW�RI�6RXWK�$PHULFD�DV�DQ

HTXDWRULDO�FXUUHQW�IURP�$IULFD�FUDVKHV�LQWR�6RXWK�$PHULFD��(GGLHV�DUH�DOVR�YLVLEOH�RII�RI�PDQ\�LVODQGV�DURXQG�WKH�ZRUOG�

1RWDEOH�)HDWXUHV

7KH�*XOI�6WUHDP�ZLQGLQJ�LWV�ZD\�DORQJ�WKH�HDVW�FRDVW�RI�WKH�8�6�

(GGLHV�IRUPLQJ�DORQJ�DOPRVW�DOO�WKH�FRDVWV

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\

2FHDQ

$XGLR

<HV

'DWDVHW�6RXUFH

/RV�$ODPRV�1DWLRQDO�/DEV�DQG�WKH

1DYDO�3RVWJUDGXDWH�6FKRRO

'DWDVHW�'HYHORSHU

/RV�$ODPRV�1DWLRQDO�/DEV�DQG�WKH

1DYDO�3RVWJUDGXDWH�6FKRRO

9LVXDOL]DWLRQ�'HYHORSHU

/RV�$ODPRV�1DWLRQDO�/DEV�DQG�WKH

1DYDO�3RVWJUDGXDWH�6FKRRO

&RQWDFW

%HWK�5XVVHOO

'LUHFWRU\

)73�/LQN

.0/

.0/�)LOH

.H\ZRUGV

2FHDQ��PRGHO��1$6$��FXUUHQW��HGG\

1$6$�6HD�&XUUHQWV
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0HGLD�3UHYLHZ

6HD�6XUIDFH�&XUUHQWV
DQG�7HPSHUDWXUH�ZLWK

9HJ�/DQG�

'HVFULSWLRQ

7R�LQFUHDVH�XQGHUVWDQGLQJ�DQG�SUHGLFWLYH�FDSDELOLW\�IRU�WKH�RFHDQ¶V�UROH�LQ
IXWXUH�FOLPDWH�FKDQJH�VFHQDULRV��WKH�1$6$�0RGHOLQJ��$QDO\VLV��DQG
3UHGLFWLRQ��0$3��SURJUDP�KDV�FUHDWHG�D�SURMHFW�FDOOHG�(VWLPDWLQJ�WKH
&LUFXODWLRQ�DQG�&OLPDWH�RI�WKH�2FHDQ��3KDVH�,,��(&&2����+LJK�5HVROXWLRQ
*OREDO�2FHDQ�DQG�6HD�,FH�'DWD�6\QWKHVLV��(&&2��SURGXFHV�LQFUHDVLQJO\
DFFXUDWH�V\QWKHVHV�RI�DOO�DYDLODEOH�JOREDO�VFDOH�RFHDQ�DQG�VHD�LFH�GDWD�DW
UHVROXWLRQV�WKDW�VWDUW�WR�UHVROYH�RFHDQ�HGGLHV�DQG�RWKHU�QDUURZ�FXUUHQW
V\VWHPV��ZKLFK�WUDQVSRUW�KHDW��DQG�RWKHU�SURSHUWLHV�ZLWKLQ�WKH�RFHDQ�
(&&2��GDWD�V\QWKHVHV�DUH�FUHDWHG�E\�XVLQJ�WKH�DYDLODEOH�VDWHOOLWH�DQG�LQ�
VLWX�GDWD�LQ�WKH�0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�*HQHUDO�&LUFXODWLRQ
0RGHO��0,7�*&0���(&&2��VLPXODWHV�RFHDQ�IORZV�DW�DOO�GHSWKV��EXW�RQO\
VXUIDFH�IORZV�DUH�XVHG�LQ�WKLV�YLVXDOL]DWLRQ��7KH�JOREDO�VHD�VXUIDFH�FXUUHQW
IORZV�DUH�FRORUHG�E\�FRUUHVSRQGLQJ�VHD�VXUIDFH�WHPSHUDWXUHV��7KH�VHD
VXUIDFH�WHPSHUDWXUH�GDWD�LV�DOVR�IURP�WKH�(&&2��PRGHO�

7KHVH�VXUIDFH�IORZV�DQG�WHPSHUDWXUHV�UHSUHVHQW�RQO\�WKH�WRS�IHZ�PHWHUV
RI�WKH�RFHDQV��7KH\�DUH�SULPDULO\�GULYHQ�E\�WKH�VXUIDFH�ZLQGV��WUDYHOLQJ�DW

DERXW����RI�WKH�VSHHG�RI�WKH�ZLQGV��7KH�GLVWULEXWLRQ�RI�VRODU�HQHUJ\�IURP�WKH�HTXDWRUV�WR�WKH�SROHV�DOVR�FRQWULEXWHV�WR�WKH
FXUUHQWV��ZLWK�WKH�RFHDQV�UHVSRQVLEOH�IRU�����RI�WKH�JOREDO�KHDW�WUDQVSRUW�

7KH�GRPLQDQW�IHDWXUHV�DUH�WKH�ILYH�VXEWURSLFDO�J\UHV�FDXVHG
E\�WKH�VXUIDFH�ZLQGV��7KHVH�J\UHV�DUH�FHQWHUHG�DURXQG�KLJK
SUHVVXUH�]RQHV�LQ�WKH�1RUWK�$WODQWLF��1RUWK�3DFLILF��6RXWK
$WODQWLF��6RXWK�3DFLILF��DQG�WKH�,QGLDQ�2FHDQ��&LUFXODWLRQ
PRYHV�FORFNZLVH�LQ�WKH�QRUWKHUQ�KHPLVSKHUH��DQG
FRXQWHUFORFNZLVH�LQ�WKH�VRXWKHUQ�KHPLVSKHUH��7KH�RFHDQ
FLUFXODWLRQV�FORVH�WR�WKH�HTXDWRU�DUH�SULPDULO\�HDVW�WR�ZHVW�
DJDLQ��LQ�WKH�GLUHFWLRQ�RI�WKH�VXUIDFH�ZLQGV��7KH�URWDWLQJ
J\UHV�LQFOXGH�D�QRUWKZDUG�IORZ�LQ�WKH�ZHVWHUQ�$WODQWLF�DQG�ZHVWHUQ�3DFLILF�PRYLQJ�WKH�ZDUP�ZDWHUV�WRZDUG�WKH�QRUWK�SROH��7KH
FRROHU�ZDWHUV�IORZ�VRXWK�LQ�WKH�HDVWHUQ�3DFLILF�DQG�$WODQWLF�LQ�LWV�UHWXUQ�WR�WKH�HTXDWRU��7KHUH�LV�RQH�SULPDU\�FLUFXODWLRQ�LQ�WKH
,QGLDQ�2FHDQ�DERXW�WKH�HTXDWRU�ZLWK�VHDVRQDO�YDULDELOLW\��%HORZ�DERXW����GHJUHHV�VRXWK�LV�WKH�HDVWZDUG�FLUFXPSRODU�FXUUHQW
DURXQG�$QWDUFWLFD��IROORZLQJ�WKH�GLUHFWLRQ�RI�WKH�VXUIDFH�ZLQGV�VLPLODU�WR�WKH�RWKHU�PDMRU�FXUUHQW�V\VWHPV��7KLV�YLVXDOL]DWLRQ
VKRZV�WKH�RFHDQ�VXUIDFH�FXUUHQWV�DQG�WHPSHUDWXUHV�DURXQG�WKH�ZRUOG�IURP�0DUFK������WKURXJK�0DUFK������

1RWDEOH�)HDWXUHV

7KH�YLVXDOL]DWLRQ�LV�D�V\QWKHVLV�RI�DOO�DYDLODEOH�JOREDO�VFDOH�RFHDQ�DQG�VHD�LFH�GDWD

7KH�JOREDO�VHD�VXUIDFH�FXUUHQW�IORZV�DUH�FRORUHG�E\�FRUUHVHSRQGLQJ�VHD�VXUIDFH�WHPSHUDWXUH

7KHUH�DUH�ILYH�VXEWURSLFDO�J\UHV�FDXVHG�E\�WKH�VXUIDFH�ZLQGV�FHQWHUHG�DURXQG�KLJK�SUHVVXUH�]RQHV�LQ�WKH�1RUWK�$WODQWLF�
1RUWK�3DFLILF��6RXWK�$WODQWLF��6RXWK�3DFLILF��DQG�WKH�,QGLDQ�2FHDQ�

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\
2FHDQ

$XGLR
1R

'DWDVHW�6RXUFH
1$6$�0RGHOLQJ��$QDO\VLV��DQG

3UHGLFWLRQ

'DWDVHW�'HYHORSHU
1$6$�0RGHOLQJ��$QDO\VLV��DQG

3UHGLFWLRQ

9LVXDOL]DWLRQ�'HYHORSHU
1$6$�6FLHQWLILF�9LVXDOL]DWLRQ

6WXGLR

&RQWDFW
1$6$�6FLHQWLILF�9LVXDOL]DWLRQ

6WXGLR

'LUHFWRU\
)73�/LQN

.H\ZRUGV
2FHDQ��VHD�VXUIDFH�WHPSHUDWXUH�

FXUUHQWV��FLUFXODWLRQ��PRGHO��1$6$�

(&&2�

6HD�6XUIDFH�&XUUHQWV�DQG�7HPSHUDWXUH�ZLWK�*UD\�/DQG
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0HGLD�3UHYLHZ

:HHNO\�6HD�,FH�-XO\
�������$XJXVW�����

�RYHU�(9��

:HHNO\�6HD�,FH�IURP
�������������HYHU\���

GD\V��

'HVFULSWLRQ

6HD�LFH�LV�VLPSO\�RFHDQ�ZDWHU�WKDW�KDV�IUR]HQ��$W�OHDVW�����RI�WKH�RFHDQ�LV

FRYHUHG�E\�VHD�LFH�VRPH�SDUW�RI�WKH�\HDU��7KLV�PHDQV�WKDW�RQ�DYHUDJH��VHD

LFH�FRYHUV�DOPRVW����PLOOLRQ�VTXDUH�PLOHV��DERXW����PLOOLRQ�VTXDUH

NLORPHWHUV��RI�WKH�(DUWK��6HD�LFH�FRQFHQWUDWLRQV�DUH�PRQLWRUHG�FORVHO\�E\

VFLHQWLVWV�EHFDXVH�FKDQJLQJ�VHD�LFH�FRQFHQWUDWLRQV�FDQ�KDYH�D�KXJH

LPSDFW�RQ�WKH�UHVW�RI�WKH�JOREH��*OREDO�ZDUPLQJ�LV�DPSOLILHG�LQ�SRODU

UHJLRQV��%HFDXVH�RI�WKLV��PRQLWRULQJ�FKDQJHV�LQ�VHD�LFH�FDQ�EH�D�JRRG

LQGLFDWRU�RI�FOLPDWH�FKDQJH��7KH�1DWLRQDO�6QRZ�DQG�,FH�'DWD�&HQWHU

PRQLWRUV�VHD�LFH�FRQFHQWUDWLRQV�XVLQJ�D�VDWHOOLWH�GDWD�UHFRUG�WKDW�EHJLQV�LQ

������7KH�6SHFLDO�6HQVRU�0LFURZDYH�,PDJHU��660�,��LV�WKH�FXUUHQW

PRQLWRULQJ�LQVWUXPHQW��7KH�VHD�LFH�FRQFHQWUDWLRQ�GDWDVHW�LV�RQ�D���NP�FHOO

VL]H�JULG�FRYHULQJ�ERWK�$UFWLF�DQG�$QWDUFWLF�SRODU�UHJLRQV�

7KHUH�DUH�WKUHH�GLIIHUHQW�VHD�LFH�FRQFHQWUDWLRQ�GDWDVHWV�DYDLODEOH�IRU

6FLHQFH�2Q�D�6SKHUH��7KH�ILUVW�LV�VHD�LFH�FRQFHQWUDWLRQ�HYHU\�WHQ�GD\V

IURP��������������6HD�LFH�FRQFHQWUDWLRQ�IRU�HYHU\�VL[�GD\V�LV�DYDLODEOH

IURP��������������7KHVH�GDWDVHWV�VKRZ�WKH�JURZWK�DQG�GHFD\�RI�VHD�LFH

FRQFHQWUDWLRQ�WKURXJKRXW�WKH�\HDU��,Q�WKH�$UFWLF��WKH�PD[LPXP�FRYHUDJH�RFFXUV�LQ�0DUFK�DQG�WKH�PLQLPXP�FRYHUDJH�RFFXUV�LQ

6HSWHPEHU�XVXDOO\��7KH�RSSRVLWH�LV�WUXH�IRU�$QWDUFWLF��ZKHUH�WKH�PLQLPXP�RFFXUV�LQ�0DUFK�DQG�WKH�PD[LPXP�RFFXUV�LQ

6HSWHPEHU��$Q�LQWHUHVWLQJ�SRLQW�WR�QRWH�LQ�WKH�ORQJ�GDWDVHW�LV�WKDW�WKH�H[WHQW�RI�VHD�LFH�LQ�WKH�$UFWLF�LV�VKULQNLQJ��ZKLOH�WKH

$QWDUFWLF�VHD�LFH�LV�QRW�WUHQGLQJ�GRZQZDUG��7KH�WKLUG�GDWDVHW�VKRZV�RQO\�6HSWHPEHUV�IURP��������������6HSWHPEHU�ZDV�FKRVHQ

WR�KLJKOLJKW�WKH�FKDQJH�LQ�WKH�$UFWLF�PLQLPXP�VHD�LFH�FRQFHQWUDWLRQ�WKURXJK�WLPH��7KH�GHFUHDVH�LQ�VHD�LFH�FRYHUDJH�LV�DSSDUHQW

LQ�WKLV�GDWDVHW�

1RWDEOH�)HDWXUHV

6HDVRQDO�FKDQJH�RI�VHD�LFH

6KULQNLQJ�RI�$UWLF�VHD�LFH�FRQFHQWUDWLRQ��HVSHFLDOO\�LQ�VXPPHUV

7KH�GLVDSSHDUDQFHH�RI�WKH�2GGHQ��D�WKXPE�VKDSHG�VHD�LFH�IHDWXUH�HDVW�RI�*UHHQODQG��ZKLFK�RIWHQ�LV�YLVLEOH�SULRU�WR�WKH�ODWH

����
V

7KH�PLQLPXP�VHD�LFH�FRQFHQWUDWLRQ�LQ������VKDWWHUHG�WKH�SUHYLRXV�PLQLPXP�VHD�LFH�UHFRUG�VHW�LQ������E\�����DQG

FRQWDLQHG�����OHVV�LFH�WKDQ�WKH������WR������DYHUDJH�

5HODWHG�'DWDVHWV

'HWDLOV
&DWHJRU\

2FHDQ

$XGLR

1R

'DWDVHW�6RXUFH

1DWLRQDO�6QRZ�DQG�,FH�'DWD�&HQWHU

'DWDVHW�'HYHORSHU

)ORUHQFH�)HWWHUHU��0DWW�6DYRLH�

16,'&

9LVXDOL]DWLRQ�'HYHORSHU

0LNH�%LHUH��12$$�*6'

&RQWDFW

)ORUHQFH�)HWWHUHU��0DWW�6DYRLH

'LUHFWRU\

)73�/LQN

.H\ZRUGV

2FHDQ��VHD�LFH�FRQFHQWUDWLRQ�

FOLPDWH�FKDQJH

6HSWHPEHU�6HD�,FH�/HYHOV�IURP������������
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0HGLD�3UHYLHZ

'HVFULSWLRQ

�7233��7DJJLQJ�RI�WKH�3DFLILF�3UHGDWRUV��EHJDQ�LQ������DV�RQH�RI���

SURMHFWV�RI�WKH�&HQVXV�RI�0DULQH�/LIH��DQ�DPELWLRV����\HDU�����QDWLRQ

HQGHDYRU�WR�DVVHVV�DQG�H[SODLQ�WKH�GLYHUVLW\�DQG�DEXQGDQFH�RI�OLIH�LQ�WKH

RFHDQV��DQG�ZKHUH�WKDW�OLIH�KDV�OLYHG��LV�OLYLQJ��DQG�ZLOO�OLYH�����)URP�7233

ZHEVLWH���2XW�RI�WKLV�FDPH�WKH�7DJJLQJ�RI�WKH�3DFLILF�3HODJLFV�3URMHFW�

3HODJDLFV�DUH�RSHQ�RFHDQ�VSHFLHV�VXFK�DV�VHD�ELUGV�DQG�HOHSKDQW�VHDOV�

6FLHQWLVWV�SXW�VDWHOOLWH�WDJV�RQ�DQLPDOV�WKDW�FROOHFW�LQIRUPDWLRQ�DERXW

SRVLWLRQ��RFHDQ�WHPSHUDWXUH��SUHVVXUH��VDOLQLW\�DQG�PRUH��7KLV�DOORZV

VFLHQWLVWV�WR�EHWWHU�XQGHUVWDQG�WKH�PLJUDWLRQ�SDWWHUQV�DQG�KDELWV�RI�WKHVH

DQLPDOV�

7KLV�GDWDVHW�IROORZV�1RUWKHUQ�HOHSKDQW�VHDOV�DQG�6RRW\�6KHDUZDWHU

VHDELUGV��1RUWKHUQ�HOHSKDQW�VHDOV�GLYH�GHHS��VRPHWLPHV�GRZQ�WR������IW

DQG�URXWLQHO\�GRZQ�WR������IW��7KH\�VSHQG����PRQWKV�D�\HDU�DW�VHD�DQG

UHWXUQ�WR�WKH�VDPH�EHDFK�D�FRXSOH�RI�WLPHV�D�\HDU��VR�WKH\�DUH�HDV\�WR�WDJ

DQG�PRQLWRU��6RRW\�6KHDUZDWHU�VHDELUGV�DUH�ORQJ�GLVWDQFH�IOLHUV�WKDW�PD\

WUDYHO�������NP��������PLOHV��LQ�D�\HDU��UHDFKLQJ�-DSDQ��$ODVND�DQG

&DOLIRUQLD��7KLV�GDWDVHW�WUDFNV�1RUWKHUQ�HOHSKDQW�VHDOV�DQG�6RRW\�6KHDUZDWHU�VHDELUGV�IURP�-DQXDU\����������WKURXJK�)HEUXDU\

���������3LFWXUHV�RI�HOHSKDQW�VHDOV�DUH�DYDLODEOH�IRU�XVH�DV�3,3V��SLFWXUH�LQ�SLFWXUHV��

6HH�UHDO�WLPH�WUDFNLQJ�RI�WKH�3DFLILF�3HODJLFV

1RWDEOH�)HDWXUHV

2QO\�VKRZV�WUDFNLQJ�LQ�WKH�3DFLILF�2FHDQ

(OHSKDQW�VHDOV�VSHQG����PRQWKV�SHU�\HDU�DW�VHD

6RRW\�VKHDUZDWHU�VHDELUGV�PD\�WUDYHO��������PLOHV�SHU�\HDU

5HODWHG�'DWDVHWV

   �1RQH�

'HWDLOV

&DWHJRU\

2FHDQ

$XGLR

1R

'DWDVHW�6RXUFH

8QLYHUVLW\�RI�&DOLIRUQLD�6DQWD�&UX]�

7DJJLQJ�RI�WKH�3DFLILF�3HODJLFV

3URMHFW

'DWDVHW�'HYHORSHU

8QLYHUVLW\�RI�&DOLIRUQLD�6DQWD�&UX]�

7DJJLQJ�RI�WKH�3DFLILF�3HODJLFV

3URMHFW

9LVXDOL]DWLRQ�'HYHORSHU

8QLYHUVLW\�RI�&DOLIRUQLD�6DQWD�&UX]�

7DJJLQJ�RI�WKH�3DFLILF�3HODJLFV

3URMHFW

&RQWDFW

8QLYHUVLW\�RI�&DOLIRUQLD�6DQWD�&UX]

'LUHFWRU\

)73�/LQN

.H\ZRUGV

2FHDQ��PLJUDWLRQ��VHDELUG�

HOHSKDQW�VHDO��WUDFNLQJ��DQLPDO

WDJJLQJ

7233�$QLPDO�7UDFNLQJ
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0HGLD�3UHYLHZ

'HVFULSWLRQ

7KH�RFHDQ�KDV�DQ�LPSDFW�RQ�WKH�OLYHV�RI�HYHU\RQH�RQ�(DUWK��HYHQ�WKRVH
ZKR�GRQ
W�OLYH�RQ�WKH�FRDVWV��,W�KDV�EHHQ�HVWLPDWHG�WKDW�RQH�LQ�HYHU\�VL[
MREV�LQ�WKH�8QLWHG�6WDWHV�LV�PDULQH�UHODWHG�DQG�WKDW�����RI�DOO�VSHFLHV�RQ
(DUWK�DUH�VXSSRUWHG�E\�WKH�RFHDQ��%HFDXVH�RI�WKLV��LW�LV�LPSRUWDQW�WR�SURWHFW
DQG�SUHVHUYH�WKH�RFHDQV��+XPDQV�KRZHYHU�KDYH�EHHQ�VKRZQ�WR�KDYH�D
QHJDWLYH�LPSDFW�RQ�WKH�RFHDQV��$�UHSRUW�LVVXHG�LQ�)HEUXDU\������IRXQG
WKDW�����RI�WKH�ZRUOG
V�RFHDQV�DUH�KHDYLO\�LPSDFWHG�E\�KXPDQ�DFWLYLWLHV�
VXFK�DV�RYHUILVKLQJ�DQG�SROOXWLRQ��,Q�DOO����GLIIHUHQW�KXPDQ�DFWLYLWLHV�ZHUH
H[DPLQHG�LQ�WKH�UHSRUW��LQFOXGLQJ�IHUWLOL]HU�UXQ�RII��FRPPHUFLDO�VKLSSLQJ�
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6HD��0HGLWHUUDQHDQ�6HD��5HG�6HD��3HUVLDQ
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0HGLD�3UHYLHZ

'HVFULSWLRQ

)URP�WRXULVP�WR�GLVHDVH�SUHYHQWLRQ��LW¶V�FOHDU�WKDW�UHHIV�RIIHU�PXFK�PRUH
WKDQ�UHFUHDWLRQ��$FFRUGLQJ�WR�WKH�QHZO\�UHOHDVHG�5HHIV�DW�5LVN
5HYLVLWHG�UHSRUW��FRUDO�UHHIV�

6XSSRUW�PRUH�WKDQ�����PLOOLRQ�SHRSOH�ZRUOGZLGH�

3URWHFW�FRDVWOLQHV�LQ�PRUH�WKDQ�����FRXQWULHV���KHOSLQJ�GHIHQG�DJDLQVW
VWRUPV�DQG�HURVLRQ�

$FFRXQWV�IRU�����RI�JURVV�GRPHVWLF�SURGXFW�LQ�PRUH�WKDQ����FRXQWULHV�

+ROG�WKH�SRWHQWLDO�WR�ILJKW�GLVHDVH���LQFOXGLQJ�WUHDWPHQWV�IRU�FDQFHU��+,9�
PDODULD��DQG�RWKHU�GLVHDVHV�

<HW�FRUDO�UHHIV�WRGD\�IDFH�VHULRXV�WKUHDWV��7KH�QHZ�UHSRUW�ILQGV�WKDW
DSSUR[LPDWHO\�����RI�ZRUOG¶V�FRUDO�UHHIV�DUH�FXUUHQWO\�WKUHDWHQHG�E\�ORFDO
DQG�JOREDO�SUHVVXUHV��/RFDO�SUHVVXUHV�SRVH�WKH�PRVW�LPPHGLDWH�WKUHDW��
HVSHFLDOO\�IURP�RYHUILVKLQJ�DQG�GHVWUXFWLYH�ILVKLQJ��ZKLFK�LV�SDUWLFXODUO\

ZLGHVSUHDG�LQ�6RXWKHDVW�$VLD��*OREDO�WKUHDWV�IURP�FOLPDWH�FKDQJH�DQG�DOWHUDWLRQV�LQ�RFHDQ�FKHPLVWU\��L�H��RFHDQ�DFLGLILFDWLRQ�
DUH�FRPSRXQGLQJ�WKH�SUHVVXUHV�RQ�UHHIV��&OLPDWH�FKDQJH�LV�FDXVLQJ�RFHDQ�WHPSHUDWXUHV�WR�ULVH��ZKLFK��LQ�WXUQ��LV�OHDGLQJ�WR
ZLGH�VSUHDG�FRUDO�EOHDFKLQJ�
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